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(54) Method and apparatus for applying labels with tactilely sensible indicia on articles 



(57) A method for labelling articles having an arbi- 
trary peripheral surface shape including non-cylindrical- 
ly shaped articles (86) for identification by visually im- 
paired persons comprises the steps of providing a con- 
tinuous web of sheet of material (90) on a roll (92), un- 
winding the continuous web of material to expose a par- 
ticular segment of the sheet of material for use as a label 
(82) on the article, depositing, on the particular sheet 
segment, atactilely-distinguishable marking comprising 
a viscous liquid (136) for identifying said article to visu- 
ally impaired persons by touch, cutting the predeter- 
mined sheet segment portion from the web with the de- 
posited marking, and applying the sheet segment por- 
tion to the article. The tactile marking is deposited on 
the sheet segment portion after the material has been 
unwound from the unwindable roll and immediately be- 
fore attachment of the label to the article so that the 
sheet segment portion having the marking is applied to 
the article without any intermediate storage. There is al- 
so described a labelling machine for applying the labels, 
which includes a computer for controlling a vacuum 
drum (112), liquid application means, a cutter (110), roll 
material rotating means, and a chuck (14) for holding 
and rotating the article, substantially simultaneously so 
that the article is labelled with the label segment at a 
predetermined desired label location on the article and 
so that the tactilely distinguishable mark is deposited at 
a predetermined desired mark location on the label. 




FIG. 1 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] In a turret type of labeling machine such as that 
described in U. S. Patent 4,108,709 and incorporated 
herein by reference, containers are supplied continu- 
ously to a rotating turret; each container, in turn, is 
clamped between an upper chuck and a lower chuck 
carried by the turret; the container, so clamped, is rotat- 
ed orbitally about the central shaft of the turret to a label 
pick up station where it contacts the leading edge of a 
label carried by a label transport such as a rotating vac- 
uum drum; the label is released from the vacuum drum 
and is wrapped around a container as the container is 
caused to spin about its axis; and with a label wrapped 
around, it is transported by the turret to a container re- 
lease station where the labeled container is released 
from the turret. In this operation, it is necessary to rotate 
each container clamped between a pair of chucks orb- 
itally about the axis of the turret and it is necessary to 
spin the container about its own axis to wrap a label 
about it. Other labeling machines are known, such as 
for example, that described in U. S. Patent No. 
4,242,167 entitled "Labeling Machine" which is hereby 
incorporated by reference. 

[0002] In the aforesaid U. S. Patent 4,108,709 the 
spinning of the container is achieved by, for example, a 
wheel fixed to and coaxial with the upper member of a 
pair of chucks and a pad which is concentric to the turret 
axis. The contact between this wheel and pad causes 
the respective chuck, and with it the container, to spin. 
[0003] This means of spinning the containers is quite 
effective but is limited in many ways. For example, the 
container can spin in only one direction and its speed is 
fixed by the speed of the turret and by the radius of the 
wheel and the pad. Also, this method of spinning the 
container to wrap the label may be ineffective for con- 
tainers having generally noncircular cross sections. 
[0004] The invention also relates to the application of 
stretch labels to containers and other articles. It is com- 
mon practice to apply labels to containers and other ar- 
ticles by supplying a continuous length of label material 
from a roll, cutting it into suitable lengths which are trans- 
ferred to a rotating vacuum drum which picks up each 
label in turn on its cylindrical surface by means of vac- 
uum and transports each label to a label applying station 
where it is wrapped around a container. For the purpose 
of adhering the label to the container, glue is applied to 
the container and/or to the label, usually the latter, at its 
leading end and at its trailing end. An adhesive may be 
formed in situ by the use of a solvent. Also heat sealing 
of the overlap between the trailing end of the label of the 
leading end of the label may be employed. 
[0005] Hereinbelow for convenience the term "label" 
or, "labels" and the term "container" will be used, but it 
is to be understood that other segments of sheet mate- 
rial may be applied, e.g., for decorative purposes, iden- 
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tification bands, tamper evident strips, etc. and that oth- 
er articles than containers may have labels or other seg- 
ments of sheet material applied to them. 
[0006] Such label application to containers may be 
s carried out with a stack of precut labels rather than sev- 
ering labels from a continuous length of label material. 
[0007] Representative patents relating to such label 
application are U.S. Patents Nos. 4,1 08,709; 4,1 08,71 0; 
4.500,386; 5,091,040; 5,137,596 and 5,269,864. Such 
io label application may also be carried out and is often 
carried out with a heat shrinkable label material which, 
after application to the container, is subjected to heat to 
cause it to shrink, e.g., into a recessed area of a con- 
tainer or onto contoured portions such as the neck or 
shoulder of a container. For example in U.S. Patent 
4,704,1 73 such heat shrink labeling is illustrated by ap- 
plication of a label to a container having a cylindrical 
body above and below which are portions of the con- 
tainer which are of lesser diameter. The heat shrinking 
shrinks the label onto such areas of lesser diameter. 
[0008] An alternative to such heat shrinking/contour 
labeling is the application of stretchable labels, which 
are stretched before application and which, after appli- 
cation, contract and closely adhere to the recessed and/ 
or contoured portions of the container. An example of 
such stretch labeling and the method and machinery for 
accomplishing it is provided by Automatic Label Sys- 
tems of Twinsburg, Ohio, who supply what are called 
"Auto-Sleeve® stretch sleeve labels." The Auto- 
Sleeve® labels are first formed into sleeves. The 
sleeves have a diameter less than the maximum diam- 
eter of the container to which they are to be fitted and 
the sleeve is stretch fitted over the container and when 
so applied it contracts and relaxes to fit the container 
tightly. This method avoids the need to use glue, heat 
or solvent to adhere the label to containers and it avoids 
the need to heat the label on containers to shrink the 
label material onto the container. 
[0009] However that method requires first forming the 
stretch label material into a sleeve, then fitting the sleeve 
over the container. Other than in sleeve technology, the 
stretching of labels has heretofore been avoided or min- 
imized. 

[0010] Providing braille characters, icons, or other 
tactilely sensible indicia on containers allows visually 
impaired persons to ascertain the contents of packages 
or containers. Conventional containers have been de- 
veloped which have a braille or indicia molded therein 
as part of the container manufacturing process. In addi- 
tion, the indicia may be directly stamped on the contain- 
er. 

[001 1 ] Applying braille markings at the time of printing 
presents problems due to the difficulties that would be 
encountered at the point of application. Cut and stacked 
labels having braille or indicia have a tendency toto nest 
and thus stick together as each label is pulled out con- 
secutively one at a time during application of the labels 
to the container or article. In the case of a continuous 
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roll having braille or other indicia, the roll itself would be 
lop-sided due to the indicia. Such a roll would then en- 
counter difficulties during such process as precision 
winding and/or unwinding. The problem may be partic- 
ularly acute when the indicia are formed on stretchable s 
label material. 

[001 2] Accordingly, there is a need to provide a meth- 
od and apparatus for applying tactilely recognizable in- 
dicia to containers at production speeds which over- 
come the deficiencies of prior known methods and ap- 
paratus for applying such indicia to containers or arti- 
cles. 

[0013] It is an object of the present invention to pro- 
vide a more versatile means of operating such a turret 
type of labeling machine. 

[001 4] It is a further object of this invention to provide 
a method and apparatus for applying braille indicia to 
labels at productions speeds. 

[0015] It is a further object to provide a method and 
apparatus wherein a continuous roll of label material is 
marked with tactilely sensible indicia with labels being 
cut from the roll and applied to the containers. 
[001 6] It is yet another object to use an adhesive ap- 
plying apparatus to apply glue droplets in a controlled 
and predetermined pattern on the surface or reverse 
side of a label to produce tactilely sensible indicia. 
[0017] It is another object of the present invention to 
provide a method and machinery which will apply stretch 
labels in sheet form, as for example in U.S. Patent 
4,500,386 or U.S. Patent 4,108,709, and to apply the 
labels in stretched condition without the need to preform 
a sleeve. 

[001 8] It is yet a further object of the invention to pro- 
vide computer control and synchronization of the label 
handling apparatus to achieve the afore described labe- 
ling objectives. 

SUMMARY OF THE INVENTION 

[0019] The difficulties and limitations mentioned 
above are greatly diminished by providing a computer 
controlled turret type labeling apparatus for controlling 
the label applying mechanism when applying labels to 
containers. The computer controlled turret type labeling 
apparatus has a motor driven turret within a container 
handling station and one or more sensors that provide 
information about the operational status of the turret. 
Each container handling station has a motor for driving 
the container handling station and one or more sensors 
that provide operational status information about the 
container handling station. A label applying mechanism 
such as a motor driven vacuum drum may also be pro- 
vided having sensors to provide operational status in- 
formation . A computer is coupled to the motors an d sen- 
sors for processing the status information received and 
for generating control signals in response to the re- 
ceived signals to drive the motors and to effect correct 
labeling of containers. The sensors typically provide 



speed, direction and position information. The computer 
is programmed to process the status information in con- 
junction with prestored information, including informa- 
tion relating to the characteristics of the labeling appa- 
ratus, the size and shape of the containers, and the de- 
sired container labeling characteristics. 
[0020] According to the invention, an apparatus and 
method are provided for identification by visually im- 
paired persons. The method comprises providing a 
sheet or web of material, preferably, having printed mat- 
ter on one side for use as a label. A tactilely distinguish- 
able mark is then provided on a portion of the sheet or 
web for identifying packages to the visually impaired by 
touch. The sheet of material is applied to the article such 
as a container for example or becomes part of the arti- 
cle. The step of providing the tactilely distinguishable 
mark may include applying a glue pattern to the sheet. 
The glue pattern may be applied either on the side of 
the label containing the printed matter, or else, on the 
opposite side adjacent the article producing bumps or 
ridges on the label, which is preferably formed of a light- 
weight film or paper. Alternatively, the sheet of material 
may be stamped, embossed to produce ridges, or 
punched to produce depressions. Further, it Is possible 
to directly apply the glue pattern to the product without 
utilizing a separate label material. By applying the com- 
puter control methods and apparatus to the container 
and label handling apparatus and to apparatus for ap- 
plying the glue to a label or directly to the container 
greater precision is obtained in applying the mark and 
in locating the mark on the container, a particular advan- 
tage when applying braille indicia to sight impaired indi- 
viduals who otherwise may have difficulty locating the 
braille indicia. 

[0021] In one embodiment, a method and apparatus 
for applying stretch label material are provided. Stretch 
label material, e.g., stretchable polyethylene is supplied 
continuously to a cutting instrumentality such as that 
shown in U.S. Patent No. 4,181,555 and each label, af- 
ter it passes through the cutter and before it is cut into 
an individual label is supplied to a rotating vacuum drum 
and its leading end is placed on the rotating vacuum 
drum, which grips the label by vacuum. Alternatively, but 
less desirably, precut labels are fed from a stack of the 
same to a vacuum drum, as for example in U.S. Patent 
No. 4,978,41 6, likewise being gripped by the vacuum of 
the vacuum drum. In either case the peripheral speed 
of the drum is controlled, such as by using computer 
control techniques as described, so that the peripheral 
speed of the drum exceeds the linear speed of the label 
web or sheet arriving at the drum prior to application to 
the container. In the absence of a sufficiently high vac- 
uum this would lead to slippage of the label on the vac- 
uum drum. However, by using a sufficiently high vacuum 
this slippage is avoided. Hence the label is held firmly 
on the drum by vacuum and by reason of the fact that 
the peripheral speed of the drum is controlled to be 
greater than that of the label feed through the cutting 
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instrumentality, the label is stretched. Alternatively the 
leading end of the label may be clamped onto the vac- 
uum drum, e.g., as described in Eder U.S. Patent 
5,116,452. The combined use of a clamp and a vacuum 
strong enough to hold the label against slippage may 
also be employed. 

[0022] The label thus held in stretched condition on 
the drum is then contacted, e.g., at the leading end and 
at the trailing end by a glue applicator which applies glue 
to the leading end and to the trailing end so that when 
the label Is wrapped around the container it is adhered 
thereto. Also the use of a solvent applied to the label 
and absorbed by the label to form an adhesive in situ 
may be employed. Alternatively also heat sealing of the 
ends of the label together may be accomplished as for 
example in U.S. Patent No. 5,137,596. 
[0023] The problem of relaxation of the label from its 
stretched condition when it is released from the vacuum 
drum may be dealt with as follows. The adhesive applied 
to the leading end of the label to adhere it to the con- 
tainer may be an adhesive which bonds very quickly and 
strongly to the label and to the container, such that it 
prevents or minimizes relaxation of the label as It leaves 
the vacuum drum and bonds to the container. Examples 
of such adhesives are provided below. Alternatively or 
in conjunction with the use of such an adhesive, the ad- 
hesive may be applied as a series of dots spaced length- 
wise along the label or around the periphery of a con- 
tainer. Thus the first dot or array of dots of adhesive near 
the leading end of the label will be followed by a dot or 
array of dots spaced a short distance from the first dot 
or array, etc. Therefore the label will be held firmly on 
the container as each segment comes off of the vacuum 
drum and it is prevented from relaxing or the relaxation 
of the label is not significant. 

[0024] Adhesive may be applied to the container rath- 
er than the label or it may be applied to both the con- 
tainer and the label. In U.S. Patent 3,834,963 adhesive 
application to the container is shown. The adhesive ap- 
plication to the container may be (as in U.S. Patent 
3,834,963) applied to both the container and the label, 
and the pattern of adhesive applied to the container may 
vary. For example, a line of adhesive may be applied to 
the containerfor adhesion to the leading end of the label, 
or it may be applied both to the leading end and to the 
trailing end of the label, or it may be applied to the entire 
circumference of the container as a succession of dots. 
[0025] Hereinabove "dots" of adhesive have been re- 
ferred to and as stated in connection with application to 
the label, adhesive may be applied as bands or strips to 
the container and/or to the label. 
[0026] The labeled container is then removed from 
the label applying equipment. That portion or those por- 
tions of the stretched label overlying a recessed surface 
or surfaces of the container will shrink onto the recessed 
portion or portions. 

[0027] If there is a recessed area on the container 
which is of a magnitude such that the relaxation of the 



label will not suffice, e.g., in the case of a deep groove 
in a container intended as a finger hold, a heat shrinka- 
ge label may be employed assisted if need be by per- 
forations overlying such deeply recessed area or areas 

5 to release air trapped between the label and the con- 
tainer. Heat is applied to shrink the label onto or into 
such deeply recessed area or areas. 
[0028] Instead of employing a greater peripheral 
speed of the vacuum drum to stretch the label, the con- 

10 tainer may be controlled in a manner that causes it to 
spin at a peripheral speed which is greater than that of 
the vacuum drum, thereby stretching the label. The pe- 
ripheral speed of the container is the composite of the 
speed at which it is caused to spin, its diameter and the 

15 speed at which ft travels after first making contact with 
the label. The difference in speed of the label while on 
the drum and this composite speed can be governed 
quite precisely by gears or by computer controlled mo- 
tors as described in greater detail below. To prevent the 

20 label from slipping on the container due to its greater 
peripheral speed, an adhesive which bonds strongly 
and quickly may be used. Alternatively (and/or in addi- 
tion to such procedure), adhesive may be applied as a 
succession of dots so that the label is adhered to the 

25 container, not at one point but at several points. 

[0029] The label may also be stretched by both pro- 
cedures, that is by operating the vacuum drum at a pe- 
ripheral speed greater than the label feed and by also 
causing the container to spin at a composite speed 

30 greater than the peripheral speed of the vacuum drum. 
[0030] Stretch labels having conventionally printed in- 
dicia, as well as braille indicia for sight impaired individ- 
uals may be employed. 

35 BRIEF DESCRIPTION OF THE (DRAWINGS 

[0031] The accompanying drawings, which are incor- 
porated in and form a part of this specification, illustrate 
embodiments of the invention and, together with the de- 
40 scription, serve to explain the principles of the invention: 

FIG. 1 is an illustration showing a perspective view 
of a turret arrangement of the preferred embodi- 
ment showing only the set of lower chucks. 

45 FIG. 2 is an illustration showing a diagrammatic 
view of one mode of operating such a turret. 
FIG. 3 is an illustration showing a diagrammatic 
view of another mode of operation in which front and 
back labeling are carried out. 

50 FIG. 4 is an illustration showing a diagrammatic 
view of a labeling operation carried out by means 
of the turret of the preferred embodiment for apply- 
ing front and back labels to containers other than 
cylindrical containers. 

55 FIG. 5 is an illustration showing a diagrammatic 
view of selected components such as motors/actu- 
ators, sensors, control lines, and interfaces of the 
computer controlled turret assembly. 



7 



EP 1 122 173 A2 



8 



FIG. 6 is an illustration showing a simplified hard- 
ware block diagram of the computer, interfaces, ac- 
tuators/motors, and sensors of the preferred em- 
bodiment, and 

FIG. 7a-7b is an illustration showing a flow chart of 5 
an algorithm to control the operation of the labeling 
apparatus. 

FIG. 8 is a view of a container which can be labeled 
by the method and with the apparatus of the present 
invention. 10 
FIG. 9 is a top plan view of a label applying machine 
suited for use in the present invention. 
FIG. 1 0 is a section taken through a portion of the 
machine of FIG. 9. 

FIG. 1 1 is a view of the container of FIG. 9 with the *5 
label applied thereto. 

FIG. 12 is a diagrammatic illustration of the method 
of the invention. 

FIG. 13 and 14 show alternative types of articles to 
which labels may be applied in accordance with the 20 
present invention. 

FIG. 15 shows a sequence of label feed rollers 
which accomplish stretching of the label. 
FIG. 1 6 is a perspective view of an article with braille 
indicia thereon, marked in accordance with the 25 
present invention. 

FIG. 1 7 is a perspective view of a label with braille 
indica thereon which is secured to a cap or cover of 
a container. 

FIG. 1 8 is a perspective view of a label with braille 30 
indicia which has been applied to the top of a bev- 
erage container, or alternatively, may be applied to 
the side of the beverage container. 
FIG. 1 9 is a perspective view of a label with braille 
indicia thereon. 35 
FIG. 20 is a schematic top view of one alternative 
of a labeling apparatus which applies braille indicia 
onto labels during attachment of the labels to con- 
tainers. 

FIG. 21 is a perspective view of a glue spit gun used *o 
to apply droplets of glue to a label or container. 
FIG. 22 is a sectional view of the glue spit gun taken 
generally along line 7-7 of FIG. 21. 
FIG. 23 is a top schematic view of a portion of an- 
other embodiment of a labeling apparatus which us- 45 
es a die to emboss braille indicia onto a label which 
is then applied to a container. 
FIG. 24 is a sectional view of the die with projections 
thereon used in the labeling apparatus of FIG. 23. 
FIG. 25 is a perspective view of a label being roll so 
formed between a vacuum drum and a roller. 
FIG. 26 is a top schematic view of another embod- 
iment of a labeling apparatus used to place braille 
indicia in labels which are subsequently applied to 
containers. 55 
FIG. 27 is a perspective schematic view of another 
labeling apparatus embodiment in which a label, se- 
cured to a vacuum drum and passing adjacent a 



glue spit gun, receives droplets of glue. 
FIG. 28 is a fragmentary sectional view taken 
through the glue spit gun of FIG 27. 
FIG. 29 is a sectional view of a label having glue 
droplets located on the underside thereof which has 
been applied to a container producing tactilely iden- 
tifiable ridges on the label. 
FIG. 30 is a perspective view of a glue application 
apparatus designed to emit glue in a spiral pattern. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

[0032] The following relatively detailed description is 
provided to satisfy the patent statutes. However, it will 
be appreciated by those skilled in the art that various 
changes and modifications can be made without depart- 
ing from the invention. The following description is ex- 
emplary, rather than exhaustive. 
[0033] Referring now to FIG. 1 , the lower portion of a 
labeling turret 10 is shown. The labeling turret 1 0 is driv- 
en by shaft 11 mounted in the frame/housing 12 of the 
machine and is fixed to a plate 1 3. While a circular turret 
1 0 is illustrated, a variety of container transports may be 
used in conjunction with this invention. For example, a 
linear transport or a transport defining a different prede- 
fined path may be used. A plurality of lower chucks 14 
are provided which are spaced angularly about shaft 11 
and each of which supports a container or other object 
such as shown at 15 between a container pick up sta- 
tion, where each container is sequentially associated 
with one of the plurality of chucks 14, and a container 
re lease station, where the association ends. Each chuck 
is fixed to a shaft 1 6 which is driven by a chuck motor 
1 7. A sensor 1 8 is mounted to each motor 1 7 by a cou- 
pling 19. Sensor 1 8 as well as other sensors to be iden- 
tified herein, may for example be encoders, of which var- 
ious types are known in the art, or other types sensors. 
The shaft 1 6 may be coextensive with coupling 1 9. The 
function of chuck sensor 1 8 is described hereinafter. 
[0034] There is an upper chuck (not shown) for each 
of the lower chucks 14 which is in axial alignment with 
the respective lower chuck. There are suitable container 
in feed and out feed means to introduce containers into 
the turret and to remove them from the turret after they 
have been labeled; and suitable label transport means 
are provided to supply labels to each container at a label 
release/applying (label application) station. Such 
means are described, for example, in U. S. Patent No. 
4,1 08,709. A simple embodiment of a vacuum drum 21 4 
for holding a label 36 is shown. The vacuum drum 36 is 
connected by a drum shaft 21 3 to a drum motor 21 0 and 
a drum sensor 211 . The vacuum drum, associated ad- 
hesive application device 201 , and a label cut-off device 
comprise the labeling application station. The vacuum 
is provided by a suitable vacuum pump (not shown). Al- 
so, means are provided to move the upper of each pair 
of upper and lower chucks away from the lower chuck 
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to permit entry of a container and downward movement 
to clamp the container in place between the upper and 
lower chucks. Suitable cam means for such function is 
described in U. S. Patent No. 4,108,709, which also 
serves to lift each upper chuck to release a labeled con- 
tainer. A sensor and actuator arrangement capable of 
sensing upper chuck position and moving the upper 
chuck accordingly, may also be provided. The sensor 
and actuator arrangement would be similar to that dis- 
cussed below with respect to turret 1 0 and modified as 
appropriate. The actuator may generally be an electric 
motor or air cylinder of which there are various types. 
[0035] The turret shaft 1 1 is driven by an electric motor 
25 through motor shaft 26, motor gear 27 and turret gear 
28. A turret sensor 31 is also coupled to the turret shaft 
11 opposite motor 25. A sensor gear 29 mounted 
through sensor shaft 30 to the sensor 31 is coupled to 
turret gear 28. 

[0036] The motor 25 rotates the turret about the axis 
of shaft 11. Each chuck motor 17 rotates a chuck 14. 
During labeling, it is desirable to control the orbital speed 
of the turret 13, and thereby the orbital speed of the 
chucks 1 4 about the axis of the main shaft 1 1 . it is further 
desirable to control the speed and direction of rotation 
of each chuck 14 about its own axis. For example, as- 
suming that the turret 13 is rotating counterclockwise, it 
may be desirable to rotate the turret 13 at a higher or 
lower speed, to spin a chuck 1 4 faster or slower, to spin 
a chuck 14 clockwise or counterclockwise and to com- 
mence and arrest spinning motion of a chuck 14 com- 
pletely. It is generally desirable to commence spinning 
of each chuck 14 before its container touches the lead- 
ing end of the label so as to match the linear speed of 
the label and the surface speed of container at point of 
contact, and in some applications to- assure that the la- 
bel is placed precisely in reference to a certain mark or 
feature of said container. 

[0037] Referring now to FIG. 2, four numbered con- 
tainers are shown which are numbered 1,2,3 and 4 and 
which are transported by the turret 1 0. A vacuum drum 
is shown at 35 with a label 36 held on its cylindrical sur- 
face by vacuum, such label having its leading edge 37 
touching container 2 at a tangent point. An adhesive is 
applied to portions of label 36, by an adhesive station 
201 . It is desirable to minimize slipping between the sur- 
face of the container 15 and the label carrying vacuum 
drum 35 during contact. As container 1 approaches the 
labeling station its motor 1 7 is commanded so that when 
it reaches the position as for container 2 it will be caused 
to spin by its motor 1 7 at a speed such that its orbital 
velocity about the axis of main shaft 11 (indicated by ar- 
row I) and its spin velocity (indicated by arrow III) causes 
it to move f orwardly at the same speed or slightly faster, 
and in the same direction as the label; that is to say, the 
velocities at the line of tangency of the container and the 
leading edge of the label are equal or slightly different 
for maintenance of proper tension. By this means, slip- 
page between the leading edge of the label and the con- 



tainer is avoided or precisely controlled. 
[0038] Referring to FIG. 2, container 3 has left contact 
with the vacuum drum and a loose, or what is known as 
a "flagging" or trailing end of the label 203 is being 

s wrapped around a container. It is desirable that the flag- 
ging end be as short as possible to avoid interfering with 
labeling the next following container 2. Also, it may be 
desired to pack the chucks 14, and consequently the 
containers 15, as close together as possible. To achieve 

10 these goals motor 1 7 of the respective chuck 1 4 may be 
commanded so that container 3 will be caused to spin 
faster than container 2, at least until label wrapping is 
completed as shown by the container at position 4. The 
command may be for a specified period of time or for a 

15 specified number of rotations of the container. Once the 
label has been completely applied, the motor 1 7 may be 
commanded to decelerate or stop the rotation of the 
container. The control algorithm and coordination with 
the motors and sensors is described subsequently. An 

20 idlercylinder or alternatively a linear wiping arm, or other 
pressure applying device 202 may also be brought into 
contact with the spinning container 3 to springably press 
the label 36 into adhesive contact with the container 3. 
The idler cylinder 202 may be incorporated in conjunc- 

25 tion with each chuck 14 as shown, or as a single station 
associated with each vacuum drum 35. The need for 
such an additional pressure applying device will depend 
on such factors as the type of adhesive, the diameter of 
the container, and the labeling material. Other methods 

30 of pressing the label with adhesive to the surface of the 
container may also be used, for example an appropri- 
ately directed flow of air may be directed at the container 
to urge the label to the container surface. 
[0039] While it is generally desirable to match the lin- 

35 ear speed of the container and the label at the point of 
tangent contact, it may alternatively be desired to spin 
container 2 at a speed such that the tangent velocity of 
the container exceeds that of the label on the drum, 
thereby exerting a pull on the label. 

40 [0040] Referring to FIG. 3, a front and back labeling 
operation is shown in which container 2 has a front label 
36F applied to it by vacuum drum 35F and container 5 
has a back label 36B applied to it by a vacuum drum 
35B. The apparatus of FIG. 3 is substantially the same 

45 as that in FIG. 2 except that a second labeling station is 
present in addition to the first labeling station. The con- 
trol system and algorithm is somewhat more complex 
for a multiple labeling station apparatus, and will be de- 
scribed in more detail subsequently. Assuming that the 

so back label 36B is to be applied at a position 1 80° from 
the front label 36F, it will be necessary to change the 
orientation of the container with respect to the tangent 
point of the respective vacuum drums 35F and 35B by 
180°. Container 4 represents a container at a position 

55 between the two labeling stations after the first label has 
been applied. This 180° spin or change in orientation 
may be accomplished by any multiple of 180°, e.g. the 
container may be caused to spin 3 x 180°, = 540°, be- 
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tween the two labeling stations. This operation may be 
applied to labels which are at some relative angular ori- 
entation otherthan 1 80° apart, to the application of three 
or more labels, and to the application of labels to sides 
of a non-cylindrical container. In all cases the container 
is caused to rotate between the two labeling stations by 
the desired amount or a suitable multiple thereof. 
[0041] In addition to the change in orientation, the 
container at 5 must also have a velocity so as to mini- 
mize slippage when the label 36B is applied as for a sin- 
gle labeling station apparatus. This requirement may 
readily be achieved as before. However, additional com- 
plexity arises when multiple labels are placed on a con- 
tainer. When the relative orientation or location of the 
two labels is important, both the orientation of the con- 
tainer relative to the vacuum drum 35B, and the velocity 
of the container must be at the desired values. This 
matching is achieved in spite of the intermediate accel- 
eration of the container to facilitate label wrapping, and 
the deceleration necessary to match tangent speed at 
the vacuum drum 35B. A control mechanism to achieve 
this operation is described subsequently. 
[0042] Another aspect of the invention relates to the 
labeling of containers which are not cylindrical. For ex- 
ample, containers having a rectangular cross-section or 
an oval cross-section. As for cylindrical containers, ei- 
ther single or multiple labeling may be provided. Chuck 
rotational speed can be varied during labeling in such a 
way that each point of the surface of the container, as it 
is making contact with the applied label, has a suitable 
speed to match the speed of the incoming label, or 
slightly different to maintain proper tension. 
[0043] Referring now to FIG. 4, a process is shown 
for multiple labeling of rectangular containers. The proc- 
ess for labeling rectangular containers is analogous to 
the process illustrated in FIG. 3 for cylindrical containers 
but more movements of the container between stations 
may be required. In FIG. 4, a front, back, and side labe- 
ling operation is shown in which a container 1 has a front 
label 41 F applied to it by a vacuum drum 40F, container 
3 has a back label 41 B applied to it by a vacuum drum 
40B, and container 5 has a side label 41 S applied to it 
by a vacuum drum 40S. Assuming that the labels are to 
be applied on three different faces of the rectangular 
container, it will be necessary to rotate the container be- 
tween vacuum drums 40F. 40B, and 40S. Containers 2 
and 4 represent containers at intermediate points be- 
tween labeling operations. Each label application proc- 
ess is completed between the labeling stations and the 
container is reoriented for the next operation. As for the 
cylindrical containers, some pressure or force may be 
required to urge each label with adhesive onto the sur- 
face of the container. This urging force may be by some 
pressure devices as before such as a springabty mount- 
ed cylindrical roller240F, 240B, 240S or by, for example, 
some directed flow of compressed air. The rectangular 
container may also be spun at a higher velocity between 
stations but such spinning by itself may be insufficient 



to adhere the label to the container for a rectangular con- 
tainer under some conditions because of the airflow dis- 
ruption caused by the irregularly shaped container. 
When the container shape deviates substantially from 
s a cylinder, It may be desirable to control the orientation 
of each container at each location as it traverses a turret 
revolution or more generally as it traverses the prede- 
termined transport path. Steering of the container may 
be achieved by directing the container against a cy I in- 
fo drical roller 240B, as shown in FIG. 4. To achieve the 
above and other controls of motions a computer control 
system driven by computer 20 is provided and is de- 
scribed subsequently. 

[0044] Referring again to FIG. 1 , a perspective view 

15 of the computer controlled turret type labeling apparatus 
10 of the preferred embodiment is shown. For better 
clarity in illustrating the function of the present invention, 
the turret assembly 10 is shown isolated from the re- 
mainder of the system. The unloading and loading of a 

20 container 15 onto and off of a turret type mechanism is 
generally known in the art. One method is taught by U. 
S. Patent No. 4,108,709, issued to Hoffman. In the pre- 
ferred embodiment, the turret arrangement 10 is con- 
nected through a plurality of control lines to a computer 

25 20 via a plurality of interfaces. The control lines provide 
communication channels sufficient to sense the position 
of each sensor 1 8 and 31 and to excite each motor 1 7 
and 25 either directly or through output drivers to effec- 
tuate the desired operation. For example, two or more 

30 electrically conductive wires may be provided from each 
motor and sensor to the computer controller or a multi- 
plexing arrangement or an electrical bus arrangement 
having fewer wires may be used. Some motors and or 
sensors may require additional wires or a common 

35 ground conductor may be employed to reduce the 
number of wires needed to communicate. These meth- 
ods of communication and control are known in the art. 
The computer 20 is programmed to process signals re- 
ceived from sensors 31 and 18 and to generate appro- 

40 priate response signals to drive motors 25 and 17 
mounted in the turret assembly. 
[0045] Focusing on the turret 10 assembly, a central 
turret shaft 11 is provided to turn a turret plate 13. The 
turret shaft 11 is driven by a motor 25. A drive shaft 26 

45 extends from the motor 25 and is utilized to drive turret 
shaft 11 . The portion of the labeling apparatus contain- 
ing the motor 25, motor gear 27 and front gear 28, and 
related components is in the drive motor housing 60. It 
is separated by a partition 61 from the turret plate 1 3 

so and container handling stations 24. 

[0046] Also located in the drive motor housing 60 is a 
turret shaft sensor 31 . As the turret shaft 1 1 rotates, the 
motion of the turret shaft 11 is transferred from turret 
gear 28 to sensor gear 29. This motion is sensed by sen- 

55 sor 31 . The sensor 31 generates a plurality of electrical 
signals representative of the direction, speed and angu- 
lar position of the turret shaft 11 in response to the 
sensed motion and position of shaft 30. For some sen- 
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sors, the electrical signals generated are pulses which 
may be coded to represent the direction, speed, and an- 
gular position of the shaft. This signal is propagated 
across control lines 22 and 21 to the computer 20. 
[0047] A turret plate 1 3 is coaxially mounted to the tur- 
ret shaft 1 1 . A plurality of container handling stations 24 
are connected to the turret plate 13. Each of these sta- 
tions 24 contains a motor 1 7, a rotary shaft 1 6, a sensor 
18 and a container mounting surface (or chuck) 14. The 
motors 17 are mounted on to the bottom of the turret 
plate 13 through means well known in the art. The rotary 
shaft 16 extends from motor 17 through a shaft opening 
in the turret plate 13. A sensor 18 is connected at the 
base of the rotary shaft 16 (through a sensing coupling 
19) for monitoring the speed, angular position and di- 
rection of rotation of rotary shaft 1 6, and thereby a con- 
tainer 15 located thereon. 

[0048] In the preferred embodiment, the sensor 1 8 is 
a rotary optical encoder. Magnetic flux pick-up type sen- 
sors may also be used but may not be as precise as 
optica] devices. Also, some types of motors have an in- 
tegral position encoder so that a single unit may provide 
the motor and sensor functions. The optical encoder 18 
reads the position of the rotary shaft 1 6 at a plurality of 
evenly spaced increments about a complete 360 degree 
rotation of the rotary shaft 16. For example, an optical 
encoder having 500 evenly spaced angular increments 
about a complete 360-degree rotation of the shaft may 
be used. The greater the number of increments, the 
greater the precision to which the speed, direction, and 
angular position may be sensed. 
[0049] An electrical signal propagating station 23 is 
mounted on top of the turret plate 13 about drive shaft 
11. This station 23 permits continuous electrical signal 
propagation between lines running from the computer 
20 to rotating stations 24 and vice versa. Methods and 
apparatus for providing the electrical signal propagating 
station 23 are generally known in the art. 
[0050] The sensor 1 8 provides the computer 20 with 
precise container 1 5 angular position information at any 
given instant of time. The location and angular orienta- 
tion are identified with respect to a fixed point of shaft 
angular orientation which is precalibrated in the position 
sensor 1 8, as discussed above. Given exact container 
position information, the computer 20 may send out ap- 
propriate signals to the motor 1 7 to move the chuck 14 
through a desired motion. These motors 1 7 may be AC 
or DC motors depending upon operating conditions, and 
other relevant considerations. Stepper motors may also 
be used. The electrical motors 17 rotate the chucks 14 
(and containers 1 5 thereon) at a specific speed, in a spe- 
cific direction and for a specified duration based upon 
an excitation signal or control signal provided to motor 
1 7 by the computer 20. A suitable motor for this embod- 
iment is selected based on the characteristics of the 
chuck 14 and the container 15, and particularly on the 
required output power, velocity characteristics, torque 
requirements, and operating environment. 



[0051] The computer 20 of the preferred embodiment 
allows an operator to easily modify labeling parameters 
as opposed to the painstakingly slow process of modi- 
fying the mechanical labeling apparatus of the prior art. 

5 [0052] A general purpose computer of the type re- 
ferred to as an IBM compatible computer having suffi- 
cient processor speed may be configured with appropri- 
ate interfaces to sense and control the labeling appara- 
tus. Methods of control are known in the art and are 

10 taught in standard reference texts such as Incremental 
Motor Control - Volume I - DC Motors and Control Sys- 
tems edited by Benjamin C. Kuo and Jacob Tal, pub- 
lished by the SRL Publishing Co. 
[0053] Referring to FIG. 5, there is shown an illustra- 

15 tion of the components which form part of the computer 
control system. The components are identified by the 
same reference numerals as appear in FIG. 1. Of par- 
ticular interest are turret motor 25, turret sensor 31, a 
plurality of chuck motors 1 7, chuck sensors 1 8, vacuum 

20 drum motors 210, and vacuum drum sensors 211 . 
[0054] For each motor 25, 1 7, 21 0 there is associated 
a command signal comprising a commanded angular 
velocity Q and a commanded angular position 8. For 
each sensor 31, 18, 211 there is associated a sensor 

25 signal comprising a measured angular velocity co and a 
measured angular position 9. The commanded and 
measured signals are provided or received depending 
on the characteristics of the particular devices. The 
commanded and measured angular velocities include 

30 both magnitude (speed) and direction. 

[0055] Referring to FIG. 6, a simplified hardware dia- 
gram of the computer, interfaces, actuators, and sen- 
sors of the preferred embodiment is illustrated. Not all 
aspects of the digital computer, the general structure of 

35 which is well known in the art, are illustrated. 

[0056] Information in the form of electrical signals is 
input to input interface 1 01 of computer 20. The interface 
1 01 is comprised of signal conditioning hardware and 
its operation is under the control of the software process 

40 control algorithm and the computer operating system. 
The interface may comprise analog-to-digital conver- 
sion circuitry when the sensors 18 and 31 produce an- 
alog signals and a digital computer is used. Signals from 
other sensors indicating the condition of other compo- 

45 nents of the labeling apparatus may also be received at 
the interface. For example, the status of other compo- 
nents of the labeling apparatus may be provided to the 
interface using suitable sensors. The upper chuck (not 
shown) position, the vacuum drum status including ve- 

so locity and angular orientation, and label supply status 
may be provided, for example. In the interface 101 the 
input signals may be filtered to suppress noise, proc- 
essed to identify source sensor, and the data itself may 
be validated against predetermined characteristics to 

55 verify that it is in the proper range and not clearly erro- 
neous. 

[0057] The input interface 1 01 may be a parallel inter- 
face wherein several signal channels are processed 
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substantially simultaneously, or it may be a serial inter- 
face wherein signals are accepted and processed se- 
quentially. Methods of interfacing devices, including 
sensors, to computers are well known in the art. 
[0058] After the interface 1 01 has received the sensor 
inputs and performed initial processing, the interface 
provides labeling machine status information to the 
computer 20 usable by subsequent processing stages. 
When computer 20 is a digital computer, the status in- 
formation is generally provided in the form of a plurality 
of status words, encoded as binary bits. Analog compu- 
ter control may also be used in which case the status 
information may be a plurality of voltage levels on dif- 
ferent control lines. 

[0059] The status information is read by a computa- 
tional processor block 102 which performs logical and 
arithmetic operations based on the status information, 
stored parameters form storage device 1 04, and oper- 
ator inputs from keyboard 103 when necessary or de- 
sirable. The logical and/or arithmetic processing steps 
or algorithm may be input by an operator from the key- 
board 1 03 or may be retrieved from a storage device 
104. such as a computer memory and/or computer disc 
device. A suitable processing algorithm will define the 
characteristics of a plurality of control signals based on 
several system parameters including: the geometry of 
the turret plate 13 and chucks 14, the sensed position, 
rotational direction, and speed of the turret plate 13 and 
chucks 14, a mathematical description of the subject 
container 1 5 in a given chuck 1 4, the dimensions of each 
label to be applied, the location relative to the container 
1 5 where label is to be applied, a description of the con- 
tainer's motion to achieve the desired labeling, and oth- 
er parameters related to the characteristics of the overall 
apparatus as necessary. 

[0060] The processing algorithm will utilize this infor- 
mation and the specified operation in order to compute 
appropriate control signals to the various motors 1 7 and 
25 and other components such as the vacuum drum, to 
achieve the desired operation. The logic and arithmetic 
processor will also validate the computed control signal 
parameters to verify that they are not clearly erroneous 
based on the current status of the apparatus, physical 
capabilities of the components including motors 17 and 
25, and desired operation. Suspect conditions will be in- 
dicated by error conditions, in general, some of the com- 
putations can be performed and the results pre-stored 
so that only a minimum number of computations need 
be performed during operation of the labeling machine. 
[0061] The control characteristics are provided by a 
plurality of output status or control words generated un- 
der software control in the computational processor 1 02, 
and provided to a plurality of output interfaces 105. In 
most instances, a single output interface 1 05 will be suf- 
ficient, in other instances it may be beneficial to provide 
more that one interface, such as separate interfaces to 
control turret motor 25, and chuck motors 17. 
[0062] The output interface 1 05 may directly generate 



the appropriate output analog or digital (pulse) signal 
based on the information provided by processor 1 02 to 
excite motors 17 and 25 to the desired motion. In par- 
ticular, a commanded speed, direction, and position will 

5 be computed for each motor 1 7 and 25. The output in- 
terface 1 05 may comprise a plurality of digital-to-analog 
converters to translate the digital control signals into an- 
alog electrical signals suitable for the motors 1 7 and 25. 
The output interface 105 may also comprise amplifica- 

io tion stages. In other instances it may be desirable to in- 
terpose an output driver 1 06 between the interface 1 05 
and the motor 1 7 and/or 25. The additional output diver 
is required only when the required motor exciting signal 
has a larger voltage or current than is possible or desir- 

15 able to provide directly from the output interface 1 05, or 
where the control signal may more effectively be gener- 
ated external to the computer or its interface. For exam- 
ple, the output driver 1 06 may be an amplifier, or may 
be a voltage controlled oscillator which generates a var- 

20 iable frequency pulse signal for a stepper motor. Gen- 
erally, the output motor signals are analog signals less 
than a few amperes and fewer than 10 volts; however, 
the use of motors requiring larger voltage or current sig- 
nals is within the scope of this invention. 

25 [0063] In one embodiment of the invention, direct-cur- 
rent (DC) type motors are employed for motors 1 7 and 
25. In this embodiment the output interface 105, or the 
optional output driver 106. provide a selectable ampli- 
fied constant voltage, zero-frequency analog signal to 

30 each DC motor. 

[0064] In an alternative embodiment, alternating-cur- 
rent (AC) type motors are used for motors 1 7 and 25. In 
this case, an alternating (non-zero frequency) current or 
voltage signal is used to excite or control each motor 1 7 

35 and 25. 

[0065] In another embodiment of the invention, step- 
per type motors are used for motors 17 and 25. The sig- 
nals used to control the motors are pulses, wherein each 
pulse corresponds to a partial rotation of the motor shaft. 

40 Variation in motor velocity may be effectuated by in- 
creasing or decreasing the pulse frequency. Accelera- 
tion characteristics of the motor may be modified by 
ramping the pulse frequency in accordance with a de- 
sired acceleration ramp characteristic. 

45 [0066] Different types of motors may be combined in 
a single embodiment of the invention as long as the soft- 
ware program controlling the process and the interfaces 
are configured appropriately. 

[0067] Upon movement of the turret 1 3 and chuck 1 4 
so in response to the control signals, new sensor signals 
from sensors 18 and 31 are received at the input inter- 
face block 1 01 . beginning the process again. The sys- 
tem is sampled sufficiently frequently to maintain control 
of operation. The required sampling rate is a function of 
55 the dynamics of the system, including the speeds of the 
turret and chuck motors. 

[0068] The labeling apparatus is compatible with var- 
ious types of motors however, the preferred embodi- 
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ment incorporates stepping motors. Stepping motors 
are particularly advantageous for this application be- 
cause the angular velocity and the angular position re- 
spond directly to input commands. A stepping motor 
may be made to move from a known angular position to 
a commanded angular position by a simple command, 
such as a sequence of pulses. The velocity may aiso be 
commanded in a similar manner. Stepping motors may 
also be held at a desired angular position by issuing ap- 
propriate commands, without additional motor shaft 
breaking components and without jitter that may occur 
in servo controlled feedback loop systems without step- 
per type motors. 

[0069] The stepper motor is one component of a step- 
per motor system. The stepper motor control system 
which activates the proper coil or coils within the motor 
to make the motor rotor move or stop as desired is im- 
portant to its operation. The desired motor operation is 
achieved by energizing selected strator coils in se- 
quence which cause a corresponding movement (or 
alignment) in the rotor. The controlled acceleration and 
deceleration of a stepper motor is achieved by ramping 
or slewing the speed, first with slow step rates and then 
to higher step rates. When decelerating a stepping mo- 
tor the high step rate is gradually reduced. For some 
stepping motors, one pulse causes the motor to move 
through a fractional part of af uli revolution. For a stepper 
motor having 500 steps in 360 degrees, the motor shaft 
rotates 360/500=0.72 degrees/step. The speed of such 
a stepping motor is controlled by the pulse or step fre- 
quency. This ramping reduces oscillations and potential 
loss of synchronism that might result from sudden 
changes in the pulse frequency. Motor and motor control 
technology are well known in the mechanical arts. 
[0070] Referring now to FIG. 7, the control system is 
described in terms of an embodiment of a two labeling 
station turret type labeling apparatus similar to that illus- 
trated in FIGs 3 and 5. The flow chart diagram of FIG. 
7 illustrates three primary phases of operation. There is 
an initial synchronization phase during which the control 
system commands the several motors to operate at or 
near their nominal velocity values, and to align their 
shafts to some nominal set of angular orientations. 
While the initial synchronization step may not be neces- 
sary to the operation of the labeling apparatus, its inclu- 
sion substantially eliminates the possibility that a char- 
acteristic of some component, such as the orientation 
of a motor shaft, will be incorrect and not correctable in 
the available time at a critical phase of labeling. Suffi- 
cient time is allocated to the initial synchronization 
phase so as to virtually guarantee synchronization, bar- 
ring component malfunction. 

[0071] During the initial synchronization, all of the 
sensors 1 8, 31 , 211 are read or sampled via the input 
interface 101. Their values are then evaluated against 
some standard or nominal parameters and appropriate 
commands , in the form of number and frequency of pu Is- 
es are sent to the stepper motors via an output interface 



105 and output driver 106. The output driver 106 may 
comprise the stepper motor controller and operate to 
translate commands from the computer 20 into an 
equivalent pulse sequence. 

5 [0072] After the initial synchronization, there are three 
possible phases in which a container 15 mounted to a 
chuck 14 may be in. Referring to FIG. 3, a container in 
position 1 is approaching the front labeling station drum 
35F. It will be realized that the container positions are 

10 part of a continuous movement of the containers around 
the turret. The chuck motor 17 and the vacuum motor 
211 must enter this phase sufficiently prior to tangent 
contact so that the desired angular speed and orienta- 
tion can be achieved for all anticipated postsynchroni- 

15 zation initial conditions. It is desirable to match angular 
velocities in order to minimize relative slipping, possible 
component ware, and label damage. It is desirable to 
match the angular orientation of the chuck 14 with its 
oriented container 1 5 with vacuum drum 35 F so that the 

20 label is positioned properly on the surface of container 
15. For a single labeling station system such as that in 
FIG. 2, the orientation of the container may not be im- 
portant if the container is rotational ly symmetrical. 
[0073] The container at location 2 receives the label 

25 36F, and maintains its matching speed until the trailing 
edge of the label has left the vacuum drum. The label 
wrap phase may begin at this time. The wrap phase 
comprises an acceleration of the chuck motor 17 to a 
desired wrapping velocity. Once this velocity has been 

30 achieved, as determined from the chuck sensor 1 8, the 
wrapping velocity is maintained for a fixed number of 
revolutions, or equivalently, for a fixed period of time. A 
pressure source such as a roller 202, or a linear wiping 
arm, or a directed stream of compressed air cooperates 

35 with the spinning container and unattached trailing label 
edge to urge it to the container surface. Upon contact 
the label is secured by the previously applied adhesive. 
The number of revolutions R, needed to complete the 
high speed wrapping is predetermined and part of the 

40 control program. One complete rotation is sufficient 
when the pressure device is used; a greater number of 
revolutions may be necessary to wrap the label absent 
a pressure device when the wrapping is accomplished 
by spinning at high speed. 

45 [0074] The processing of the container subsequent to 
wrapping will depend on which label wrapping step has 
been completed. If the second label step has been com- 
pleted, such as when the back label 36B has been ap- 
plied, then the chuck motor 17 may be commanded to 

so decelerate in preparation for the container 15 removal 
from the turret. If the container is at position 4 in FIG. 3 , 
then it must be prepared for its second labeling opera- 
tion. As previously described this requires a coordina- 
tion of angular velocities and orientations to effect sub- 

55 stantially slipless labeling and proper placement of the 
label. 

[0075] At times other than the label accept phase, the 
label wrap phase, and the chuck motor deceleration 
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phase, the chuck motor velocity and orientation are not 
critical and they may generally be commanded to main- 
tain a nominal chuck motor angular velocity. The relative 
angular orientation during this phase is monitored but 
need not be corrected. This velocity maintenance phase 
is generally present prior to the label acceptance phase 
and between the label accept phase and the label wrap 
phase. The initiation and completion of the several 
phases is predetermined based on the characteristics 
of the container 15 and turret apparatus operating char- 
acteristics. The phase must be initiated sufficiently prior 
to the action to permit the desired velocity and orienta- 
tion to be achieved. 

[0076] In an embodiment of the present invention for 
applying multiple labels to non-cylindrical containers the 
required control may be somewhat more complex. For 
example with reference to FIG. 4, a somewhat different 
control approach may be advantageously used. The 
rectangular shape of the containers has two impacts on 
the control system. First, spinning the containers to fa- 
cilitate wrapping may not be entirely effective because 
of the potentially unfavorable air currents set up by a 
spinning nonsymmetrical container. Second, the rectan- 
gular container shape defines a different distance from 
the center of the turret as each container face is pre : 
sented for labeling. These two differences from a cylin- 
drical labeling apparatus require a more general ap- 
proach to container orientation than for a cylindrical con- 
tainer but which is also applicable to the cylindrical con- 
tainers. 

[0077] Operation of the system is based on controlling 
the angular orientation of each chuck motor 17 as a 
function of the relative angular orientation of the turret. 
In reference to the labeling operation in FIG. 4, a rec- 
tangular container is shown at position 1 . This container 
has been orientated by appropriate commands to its 
chuck motor 17 so as to present a desired location of 
the desired container face A to the vacuum drum 40F 
for labeling. While the container at 1 is not spinning in 
the sense that the cylindrical container was caused to 
spin, its angular orientation is controlled, such as by 
rocking (partially rotating) the container toward the vac- 
uum drum 40 F at the proper instant to accept the label 
leading edge 41 F and rocking away from the drum a mo- 
ment later so as to accept the label without scraping the 
vacuum drum 40F. The container may be continuously 
steered so as to clear the vacuum drum 40F. Note that 
the vacuum drum may not generally be placed at the 
minimum container tangent point and that different vac- 
uum drums may necessarily be placed at different dis- 
tances from the turret, or from the centeriine of the trans- 
port path, to facilitate labeling different container faces. 
[0078] The ability to continuously steer the container 
also permits reorientation of the container for a subse- 
quent labeling operation on a different face. For exam- 
ple, in FIG. 4, container 2 is being rotated clockwise so 
as to present the appropriate face for labeling at vacuum 
drum 40B. 



[0079] The steering also permits a pressure device 
such as spring loaded roller 240B that is illustrated at 
position 4 to be used to urge the adhesive covered label 
onto the surface of the container. The orientation of the 

5 container may be adjusted as the container passes the 
pressure application station 240B so that a relatively 
constant pressure is maintained. Other pressure devic- 
es such as a linear wiper arm, a brush, or a stream of 
directed compressed air may also be used to urge the 

10 label to contact the surface of the container. 

[0080] Stepper type motors are used for chuck motors 
1 7 for this implementation because the stepper motors 
can be easily commanded to change orientation in step 
increments. In this embodiment, for each angular orien- 
ts tation of the turret, the chuck motor 1 7 is commanded 
to a particular angular orientation. The 360 degree ro- 
tation of the turret may be divided into zones having dif- 
ferent precision requirements. For each increment of 
turret position, or for each zone of increments of turret 

20 position when appropriate, a desired value of chuck an- 
gular orientation and velocity is stored in a memory stor- 
age device. This sequence of positions or commands to 
achieve these positions is stored in memory and is re- 
trieved from memory and issued to the chuck motor 17 

25 at the appropriate time. Some prediction and correction 
schemes for closed loop control systems may be utilized 
to minimize the computations when desirable. Methods 
of implementing predictor/corrector control systems are 
known in the art. Only one stored sequence of positions 

30 is required for all the chuck motors since they all traverse 
the same sequence of commands at different times. Tur- 
ret sensor 31 is used to verify turret location at any time, 
and corrections may be made. Chuck sensors 18 are 
read to verify that the commanded orientations are 

35 achieved. The control of the vacuum drums is substan- 
tially the same as for the cylindrical labeling apparatus 
of FIGs 3 and 7 relative to the synchronization phase 
and the label accept phase. Synchronism is then main- 
tained substantially continuously, and the label wrap 

40 phase is subsumed into the chuck motor steering as a 
function of turret angular orientation. 

Embodiment for Applying Stretch Labels to Containers 

45 [0081] Referring now to FIG. 8, a container is shown 
at 510 which has a cylindrical body 511 , a top 512, a 
sloping neck or shoulder 51 3 and a curvature 51 4 at the 
bottom. This container is labeled as described below. 
[0082] Referring now to FIG. 9, which is taken from 
50 FIG. 1 of U.S. Patent 4,108,709 but is simplified, con- 
tinuous label stock 520 from a roll of such stock and a 
label feed (not shown) passes through a cutter 521 
which severs the label stock into individual labels 522. 
Before a label is severed from the label stock, its leading 
55 end is delivered to a vacuum drum 523 and, as it is trans- 
ported by the drum to a container, it has adhesive ap- 
plied by a glue applicator 524 to its leading end and to 
its trailing end, or to both its leading and trailing end as 
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described above, a glue pattern being applied as de- 
scribed above. The severed label with adhesive applied 
to it is delivered to a turret 525 which picks up containers 
526 from an in feed star wheel 527. The turret picks up 
each container in its turn, spins it and transports it past 
the vacuum drum 523, where it contacts the leading end 
of a label on the vacuum drum. The vacuum is released 
at this point of contact so that the label is released and 
will adhere to and wrap around the container. 
[0083] As described above, the label is elastic and it 
is stretched by reason of the fact that the vacuum drum 
has a peripheral speed exceeding that of the label stock 
as it is fed to the vacuum drum and the label is prevented 
from slipping by reason of the vacuum exerted by the 
vacuum drum 23 and/or by a clamping device as de- 
scribed above or by both such means. 
[0084] Referring now to FIG. 1 0, which is taken from 
FIG. 2 of U.S. Patent 4,108,709 but is simplified and 
omits parts and employs different reference numerals, 
the turret has a number of pairs of chucks 530 and 531 
which clamp a container between them. As the turret 
continues to rotate the upper chuck 530 is caused to 
spin by a wheel 532 and shaft 533, the wheel 532 being 
spun by contact with a pad 534 which has a circular arc 
centered on the axis of the turret. The leading end of the 
label contacts the container which is spinning and which 
is also moving about the axis of the turret and vacuum 
is released so that the label is free to adhere to and move 
with the container. 

[0085] To prevent the stretched label from relaxing 
when it is released by the vacuum drum, adhesive on 
the label and/or the container acts to hold it on the con- 
tainer in stretched condition. The label is therefore ap- 
plied to the container in stretched condition. The portion 
of the label overlying the shoulder 513 will, of course, 
relax and will conform to the shape of the shoulder and 
will fit it snugly. Likewise the label will relax and fit onto 
the curved bottom portion 514 of the container. 
[0086] Referring now to FIG. 11 , a labeled container 
is there shown. The label is applied tightly to the cylin- 
drical body of the container, to the shoulder 513 and to 
the curved bottom portion 514 of the container. 
[0087] Referring now to FIG. 12, the label cutter 521 , 
the vacuum drum 523, the glue applicator 524, and a 
container are shown diagrammatically. The double 
headed arrows indicate the stretching of the label be- 
tween the label feed and the vacuum drum and between 
the vacuum drum and the container. 
[0088] Referring now to FIG. 13, a different kind of 
container 540 is shown, such having the shape of the 
familiar Coke bottle. This bottle has a lower body portion 
541 , an upper inwardly tapering portion 542 and a mid- 
portion 543 which is convex. A label 522 is shown ap- 
plied to this midportion. in U.S. Patent No. 5,403,416 a 
heat shrinkable label is applied by adhesive to the zone 
of maximum diameter of this midportion with its upper 
and lower parts as yet unattached to the container. 
These upper and lower portions are then heat shrunk 



onto the midportion 543. 

[0089] In accordance with the present invention, the 
label, shown at 522, is stretched and applied and it con- 
forms to the entire surface of the midportion 543 by re- 
5 laxing from its stretched condition. 

[0090] Referring to FIG. 14, another type of labeled 
article 550 (a Christmas tree ornament) is shown which 
has a convex midportion 551 to which a stretched seg- 
ment 552 of decorative material has been applied by the 
apparatus and method described above. The segment 
552 fits snugly over the entire convex midportion 551 . 
[0091] Referring now to FIG. 15, a roll 560 of label 
stock is shown, such roll being driven by a feed-roll mo- 
tor (not shown) to feed label material 520 in the direction 
indicated by the arrow. The label material is partially 
wrapped around a roller 561 which rotates at a periph- 
eral speed s2 greater than the peripheral speed s1 of 
the roll 560. Vacuum may be applied to the surface of 
the roller 561 to prevent slippage of the label material. 
As a result, the label material is stretched between the 
roll 560 and the roll 561 . The roll 560 may be driven to 
impart to the label material leaving it a constant speed 
as the roll diminishes in diameter. 
[0092] The peripheral speed differential (s2-s1) may 
be controlled by coupling a sensor to the feed-roll motor 
to sense its speed and a separate sensor coupled to a 
roller drive motor driving roller 561 to sense its speed 
and inputting both sensed speeds to a computer so that 
the computer can then maintain a precise speed differ- 
ential such as by applying appropriate corrective drive 
control signals to the motors and thereby maintain the 
label material stretch between predetermined values. 
Alternatively, one or the other motor may be controlled 
to spin at a fixed rate, or at a variable rate that results, 
for example, in a constant peripheral feed rate for the 
label material. And the other motor, for example the roll- 
er drive motor, driven at a peripheral speed faster than 
the linear speed of the arriving web of label material. In 
such instance, the drag exerted by the label material as 
it is stretched from the feed-roll is sensed by a torque 
sensor such as are conventionally known coupled to the 
driving roller 561 and the speed at which the driving roll- 
er motor is drive is adjusted in a feed-back manner to 
maintain constant torque and a relatively constant 
amount of label stretch. This latter method may be ad- 
vantageous over differential speed control alone if lots 
of the labeling material or even material within the same 
lot stretches inconsistently. 

[0093] The moving parts of the machine described 
above, such as the label feed, the cutter, the vacuum 
drum , the glue applicator, the turret, chucks and of the 
roll 560 in FIG. 15 may be operated by means of indi- 
vidual motors which are computer controlled, as for ex- 
ample in U.S. Patent 5,380,381 or in Bright and Otruba 
U.S. Patent Application Serial No. 08/1 22,857 filed Sep- 
tember 16, 1993. 

[0094] Among other advantages of applying elastic, 
stretch labels are the following: Elastic labels reduce 
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breakage and fragmentation of containers. If a plastic 
container is filled with a carbonated beverage and is 
then sealed it will expand due to the pressure of the car- 
bonation and when it is emptied it will contract. In such 
a case the elastic label will expand and contract accord- s 
ingly. An elastic label may be warmed before it is ap- 
plied, thus allowing it to be stretched more easily. 
[0095] The drawings and verbal description above 
have been with respect to articles, each having a body 
portion of a maximum diameter with one or more por- 
tions adjacent thereto and having a lesser diameter. For 
example, as in the case of containers having cylindrical 
body portions and at one end an inwardly tapering 
shoulder, or as in FIG. 14 having spherical bodies. The 
invention is also applicable to articles such as, for ex- 
ample, a cylindrical bottle or other container having on 
its cylindrical surface projecting portions to serve as 
decoration and which stand out from the cylindrical sur- 
face. The elastic segments, for example, transparent 
stretchable label material, may be applied over such 
projecting portions and onto the cylindrical body of the 
bottle. For example, the article may have a decorative 
projection. By the method of the invention, a transparent 
elastic label may be wrapped around the container in 
stretched position so as to overlie but not conceal the 
projecting decoration. The applied label will shrink onto 
the surrounding cylindrical surface. 
[0096] It will therefore be apparent that a new and 
useful machine and a new and useful method have been 
provided for applying segments of sheet material, e.g. 
labels, to container and other articles. 

Embodiment for Applying Tactilely Sensible Indicia to 
Containers 

[0097] FIGS. 16-18 show articles having tactilely rec- 
ognizable indicia thereon to assist visually impaired per- 
sons to ascertain information about the respective arti- 
cles. FIG. 16 shows a cardboard box 30, such as a ce- 
real box, with indicia 32 adhesively secured to box 30. 
Indicia 32 has individual bumps or ridges 36. Ridges 36 
are preferable arranged in a conventional braille letter- 
ing format. Alternatively, an icon or trademark could be 
formed on the label as a raised or embossed area which 
would be perceptible by the visually impaired. A glue spit 
gun, as will be described later and not shown in FIG 1 6, 
may be used to spit individual gun droplets into the 
braille lettering format 32. Alternatively, during manufac- 
ture of box 30, indicia 32 could be embossed or stamped 
into box 30. Also, it is possible that indicia 32 could be 
applied to box 30 by way of a label. 
[0098] FIG. 17 shows a bottle 40 and cap 42 with a 
label 44 adhesively secured thereto. Label 44 has an 
indicia pattern 46 thereon, again including an arrange- 
ment of ridges 50. Alternatively, as seen in FIG. 18, a 
label 52 can be applied to the top or side of a beverage 
can 54. Label 52 contains tactilely ascertainable infor- 
mation, such as in the form of ridges 56 arranged in a 



braille configuration. 

[0099] FIG. 1 9 illustrates a discrete label 60 which is 
illustrated as rectangular in shape, although other 
shapes may also be utilized. Label 60 has a leading end 
portion 62, a trailing and portion 64 and an intermediate 
portion 66 extending therebetween. Ideally, label 60 has 
printed matter 68 such as words, photographic repro- 
ductions or sketches thereon. Ridges 70 are located on 
intermediate portion 66. Label 60 is ideally made of a 
flexible plastic such a polypropylene film or polystyrene 
film but also may be made of paper or paper laminates. 
It is preferred that the label material be thin enough to 
readily produce discemable ridges. 
[0100] FIG. 20 schematically shows a first embodi- 
ment of a labeling apparatus 80 used to apply labels 82 
on to can 86. Continuous label stock or material 90 is 
stored on a spool 92 which is pivotalty supported by an 
axle 94. A tensioner mechanism 1 00, including an arm 
102 and a wheel 104, is used to keep stock 90 taut. A 
drive roller 106, located downstream of spool 92, is ro- 
tated against one of the idler wheels 96 to pull stock 90 
downstream from wheel 92. A cutter unit 1 1 0 periodical- 
ly cuts continuous stock 90 into labels 82 of predeter- 
mined length. A first rotatable vacuum drum 1 08 applies 
a vacuum to and holds stock 90 until stock 90 is cut into 
individual labels 82. Another approach to the cut off step 
is to first shear the label which is then transferred to the 
second vacuum drum 112. 

[0101] Second rotatable vacuum drum 112 holds in- 
dividual labels 82 using a vacuum. Examples of a vac- 
uum drum releasably holding a label thereto can be 
found in U.S. Pat. No. 4,242,167, which has been incor- 
porated by reference into this application. The vacuum 
on the leading edge portion of labels 82 is released 
when labels move adjacent to vacuum drum 1 1 2 thereby 
providing for the transfer of the label 82 from vacuum 
drum 108 to vacuum drum 112. As vacuum drum 112 
rotates, a glue wheel 114 applies glue on the backside 
of labels 82, ideally on the leading and trailing edges of 
labels 82. Vacuum drum 112 holds labels 82 until indi- 
vidual labels 82 are pressed against containers 86. Con- 
tainers 86 move relative to vacuum drum 112 by a star 
wheel 1 1 6 which receives containers 86 from a convey- 
or belt 1 20. The glue on the backside of labels 82 secure 
labels 82 to containers 86. The labeled containers 86 
are then transported by conveyor 120 to a glue spit gun 
122. 

[0102] Glue spit gun 122 includes a discharge head 
124, conduits 126 and a glue supply 130. FIG. 21 shows 
discharge head 124 in greater detail. Eight individual 
nozzles 132 are arranged on each of a pair of side by 
side blocks 134 and 135. Nozzles 132 are supplied with 
glue from conduits 126. Glue droplets 136 are appropri- 
ately sprayed on the outside of labels 82 to form a pair 
of braille digits or numbers as containers 86 pass by glue 
spit gun 1 22. The glue droplets 1 36 quickly dry on labels 
82 to produce tactilely discemable indicia. The glue is 
preferably a hot melt, a solid thermoplastic material 
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which quickly melts upon heating and then sets to a firm 
bond on cooling. An example of a glue spit gun is com- 
mercially available from J & M Laboratories of Dawson- 
ville, Georgia. Alternatively, a thick deposit of ink or any 
other quick drying liquid medium could be used in place 5 
of glue provided that it dried to a tactilely perceptible 
marking. A liquid medium that is thick and has a high 
viscosity (viscous liquid) may be used. FIG. 22 is a sec- 
tional view of the glue spit gun taken generally along line 
7-7 of FIG. 21. 

[0103] FIG. 23 shows a second embodiment of a la- 
beling apparatus 1 50. Again stock 90 is fed from a spool, 
not shown. Stock 90 is threaded between a pair of rollers 
152 and 154. Roller 154, as shown in FIG. 24, includes 
a male die insert 156 held thereon which includes a pre- 
determined pattern of projections 160 which are ar- 
ranged in a predetermined braille lettering pattern. As 
rollers 152 and 154 rotate, they emboss in stock 90 a 
braille pattern of ridges corresponding to projections 
160. Ideally, roller 152 is a hardened back-up roller. 
However, it should be appreciated that it may be neces- 
sary to utilize a soft back-up roller or a corresponding 
female die to maintain character integrity. 
[01 04] A cutter assembly 1 64, located adjacent roller 
152, cuts appropriately sized labels 166 from stock 90. 
Roller 152 is a vacuum drum which applies a vacuum 
to hold stock 90 thereagainst while label 1 66 is cut. Each 
individual label 1 66 carries the embossed braille pattern 
thereon. The cutter assembly 1 64 and die insert 1 56 are, 
in registry with one another as die rollers 152 and 154 
are rotated so that the braille pattern and any printed 
matter on labels 1 66 are appropriately located relative 
to the leading and trailing edge portions on labels 166. 
[01 05] Labels 1 66, after they are cut, are passed onto 
a large vacuum drum 170 and are pressed against a 
glue wheel 1 72. Glue wheel 1 72 applies glue to the lead- 
ing and trailing edges of labels 16 without damaging the 
embossed braille pattern in the labels 166. Labels 166 
are then transported to mate against containers 1 74 car- 
ried by a star wheel 1 76. The glue on labels 1 66 affix to 
containers 174 and the vacuum applied by vacuum 
drum 170 to labels 166 adjacent star wheel 176 is re- 
moved allowing labels 166 to attach to containers 174. 
Containers 1 74 are carried to and from star wheel 1 76 
by a conveyor 178. With labeling apparatus 150, the 
braille ridges project outwardly from containers 174. Al- 
ternatively, it is possible to arrange a roller with dies on 
the opposite side of the labels so as to produce inden- 
tations on the labels after they are affixed to the contain- 
ers. FIG. 25 shows rollers 152 and 154 in perspective 
embossing a label 90 passing therebetween. 
[0106] FIG. 26 illustrates a vacuum drum 200 and 
glue mating wheel 202 used in a third embodiment of 
labeling apparatus 210. As a label 204 is transported 
upon vacuum drum 200, a glue wheel 202 applies a pre- 
arranged pattern of glue droplets upon labels 204. Roller 
202 has projections 206 located thereon which picks up 
glue from a reservoir 208 prior to transferring the glue 



to labels 204. 

[0107] Stock 90, preferably with printed matter there- 
on, is fed around roller 212 which utilizes a vacuum to 
hold stock 90. A cutter apparatus 214 cuts individual la- 
bels 204 from stock 90. As labels 204 are cut, these la- 
bels 204 are held on vacuum drum 200 by vacuum. 
When labels 204 pass between vacuum drum 200 and 
roller 202, tactilely discernible braille indicia in the form 
of glue droplets are formed on to labels 204. A glue 
wheel 216 applies glue onto the backside of labels 204. 
Labels 204 are then carried to and are pressed upon 
cans 220 with the vacuum from vacuum drum 200 being 
removed from labels 204 at this point with the glue hold- 
ing the respective labels 204 to containers 220. Again 
a star wheel 222 and a conveyor 224 are used to trans- 
port containers 220 to and from vacuum drum 200. 
[0108] A portion of a third embodiment of a labeling 
apparatus 240 is schematically depicted in FIG. 27. 
Again, a vacuum drum 242 is used to hold a label 24. A 
glue spit gun 246 spits droplets 248 of glue onto the 
backside of label 244 or the side opposite vacuum drum 
242. Vacuum drum 242 and spit gun 246 would replace 
respective vacuum drum 200 and glue wheel 202 of ap- 
paratus 210 of FIG. 26. FIG. 28 is a fragmentary sec- 
tional view taken through the glue spit gun of FIG. 27. 
[0109] When label 244 is pressed upon a container 
250, droplets 248 of glue cause ridges 252 to form in 
label 244 as seen in FIG. 29. By applying the glue drop- 
lets 248 in a braille lettering configuration, label 244 be- 
comes tactilely readable by a visually impaired person. 
Also, rather than using separate glue wheel in low pro- 
duction applications, spit gun 246 could be used to apply 
glue to the leading and trailing edge portions of labels 
244 along with applying droplets 248. 
[0110] Glue spit gun 246 includes a supply conduit 
254 and a drain conduit 256. A reservoir 260 holds mol- 
ten glue therein under pressure. Nozzles 262 spray 
droplets 248 onto label 244. A computer controller 270 
controls the timing and pattern of the sputtering of the 
glue droplets from spit gun 246 onto labels 244. 
[0111] The preferred labeling apparatus is the Nord- 
son Controller Fiberization System 272 as shown in FIG 
30, wherein the nozzle design causes air and streams 
of glue to be readily controllable. The Nordson Control- 
led Fiberization process uses multiple streams of air di- 
rected to the glue, as it is delivered by the nozzle, where- 
by the glue is cooled and formed into a spiral pattern 
274 by the multiple air streams. The Nordson system 
thus allows for increased control of glue placement. 
[0112] Again, the Nordson Controlled Fiberization 
System 272 would replace the glue wheel 202 and spit 
gun 246 of FIGs. 26 and 27. The Nordson Controlled 
Fiberization System emits droplets of glue unto the 
backside of label 244, held by the vacuum drum 242. 
[0113] The Nordson Controlled Fiberization System 
272 is the preferred labeling apparatus in large part be- 
cause of its exceptional control of glue placement. Ad- 
ditionally, because the reduced temperature of the glue 
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minimizes heat distortion of the labels during the glue 
application process without compromising production 
speeds. 

[0114] While in the foregoing specification this inven- 
tion has been described in relation to certain preferred 
embodiments thereof, and many details have been set 
forth for the purpose of illustration, it will be apparent to 
those skilled in the art that the invention is susceptible 
to alteration and that certain other details described 
herein can vary considerably without departing from the 
basic principles of the invention. For example, a glue 
gun can be used to label containers such as those de- 
picted in FIGS. 16-18 as they are passed down a con- 
veyor line. Further, it is envisioned that a concentrated 
air pattern emitted from a computer controlled air gun, 
similar to glue guns 122 and 246, could be used to im- 
part deformations to a label producing a tactile [y identi- 
fiable indicia pattern. 

[01 1 5] The foregoing descriptions of specific embod- 
iments of the present invention have been presented for 
purposes of illustration and description. They are not in- 
tended to be exhaustive or to limit the invention to the 
precise forms disclosed, and obviously many modifica- 
tions and variations are possible in light of the above 
teaching. The embodiments were chosen and de- 
scribed in order to best explain the principles of the in- 
vention and its practical application, to thereby enable 
others skilled in the art to best utilize the invention and 
various embodiments with various modifications as are 
suited to the particular use contemplated. It is intended 
that the scope of the invention be designed by the claims 
appended hereto and their equivalents. 



Claims 

1. A method for labelling articles having an arbitrary 
peripheral surface shape including non-cylindrically 
shaped articles (86) for identification by visually im- 
paired persons comprising the steps of: 

providing a continuous web of sheet of material 
(90) on a roll (92); 

unwinding said continuous web of material to 
expose a particular segment of said sheet of 
material for use as a label (82) on said article; 
depositing, on said particular sheet segment, a 
tactilety-distinguishable marking comprising a 
viscous liquid (136) for identifying said article 
to said visually impaired persons by touch; 
cutting said predetermined sheet segment por- 
tion from said web with said deposited marking; 
and 

applying said sheet segment portion to said ar- 
ticle; 

said tactile marking being deposited on said 
sheet segment portion after said material has 
been unwound from said unwindable roll and 



immediately before attachment of said label to 
said article so that said sheet segment portion 
having said marking is applied to said article 
without any intermediate storage. 

5 

2. The method of Claim 1 , wherein said step of provid- 
ing a sheet of material for use as a label (82) com- 
prises providing a sheet of material having printed 
matter on one side for use as a label. 

10 

3. The method of Claim 1 or 2, further comprising the 
step of applying adhesive to attach said label (82) 
in incremental portions to said article (86) by depos- 
iting adhesive (136) as a plurality of dots spaced 

15 either along the label or around the periphery of said 
article at the location where the label is to be applied 
before the label is applied such that a first dot of 
adhesive is applied nearthe leading end of the label 
or the location on the article where the leading end 

20 will be attached and other of said plurality of dots 
are applied at predetermined distances from the 
previously applied dot so that as the label is applied 
to said article, incremental portions of the. label are 
held firmly on said article as each incremental por- 

25 tion of said label is contacted to successive ones of 
said adhesive dots as said label segment comes off 
a vacuum drum (112), and it is prevented from re- 
laxing significantly by said sequential adhesion to 
said dots; said predetermined distance between 

30 said dots being selected to provide adhesion of the 
portion of said label between the currently applied 
dot and the previously applied dot. 



4. The method of any one of the preceding claims, 
35 wherein the label (82) is stretchable and heat 

shrinkable, the label having perforations through 
said segment for releasing air trapped between the 
label and the article during application of the label 
and during heat shrinking. 

40 

5. The method of Claim 4, wherein the label (82) is 
stretched after attachment of the label leading edge 
by controlling the article (86) to be labelled in a man- 
ner that causes it to spin at a speed at which a tan- 

4 5 gential speed at a peripheral surface of said article 
at a location of contact of saicr label with said article 
is greater than the tangential speed of a location of 
contact of said label with the vacuum drum (112), 
thereby pulling said label from said drum and 

so stretching the label during said pulling. 

6. The method of Claim 5, wherein the label (82) is 
stretched by rotating the vacuum drum (112) such 
that said vacuum drum has a tangential speed at a 

55 peripheral surface of said drum where said label 
contacts said drum that is greater than the linear 
speed at which the label is unwound from said roll 
(92), and by spinning the article so that the tangen- 
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tial speed at the location of contact of said label with 
said article is at a speed greater than the tangential 
speed of a location of contact of said label with the 
vacuum drum. 

5 

A labelling machine apparatus (80) for labelling an 
article having an arbitrary peripheral surface shape 
including non-cylindrically shaped articles (86) with 
a tactilely distinguishable mark (56), said apparatus 
comprising: 10 

a label application station for applying labels 
(52; 82) to said article including a rotatable 
chuck (14) for holding and rotating said article 
at a commanded chuck rotational speed and 15 
chuck rotational direction; 
roll material rotating means for unwinding a roll 
of labelling material at a commanded roll rota- 
tional speed and in a commanded roll rotational 
direction; 20 
a cutter (110) for cutting a segment from said 
roll to form a label segment for application to 
said article; 

liquid application means (114) for applying vis- 
cous liquid to a section of said labelling material 25 
in a distinguishable pattern; 
solidifying means for solidifying said liquid in 
said distinguishable pattern after application; 
a rotatably generally cylindrical vacuum drum 
(112) for grabbing said label segment at said 30 
cutter and positioning said label segment prox- 
imate said article, said drum being rotatable to 
a commanded angular orientation at a com- 
manded drum speed; 

a computer controller for controlling the speed 35 
and angular orientation of said vacuum drum, 
for controlling said liquid application means in- 
cluding generating a first signal specifying the 
time when said means for applying liquid ap- 
plies said liquid to said section of said label ma- <o 
terial and communicating said first signal to 
said liquid application means and a second sig- 
nal specifying the time at which said cutter cuts 
said segment from said roll and communicating 
said second signal to said cutter, for controlling 45 
said roll material rotating means rotational 
speed and said roll material rotating means ro- 
tational direction for performing said unwinding 
of said roll of labelling material, and for control- 
ling said chuck rotational speed and said chuck so 
rotational direction; 

said computer controlling of said vacuum drum, 
of said liquid application means, of said cutter, 
of said roll material rotating means, and of said 
chuck being performed substantially simultane- 55 
ously so that article having an arbitrary periph- 
eral surface shape is labelled with said label 
segment at a predetermined desired label loca- 



tion on said article and so that said tactilely dis- 
tinguishable mark is deposited at a predeter- 
mined desired mark location on said label. 

8. The apparatus of Claim 7, wherein said computer 
control means is coupled to said label application 
station, said vacuum drum (112), said rotating 
means, said cutter (11 0), and said means for apply- 
ing liquid; and wherein said computer control 
means controls said apparatus (80) for labelling in- 
cluding by processing information received from 
sensor means coupled to each of said label appli- 
cation station, said vacuum drum, said rotating 
means, said cutter, and said means (1 1 4) for apply- 
ing liquid, to compute operational status of each of 
said label application station, said vacuum drum, 
said rotating means, and cutter, and said means for 
applying liquid, and for generating control signals in 
response to said computed status to drive said label 
application station, said vacuum drum, said rotating 
means, said cutter, and said means for applying liq- 
uid to provide precise control and effect labelling of 
said articles. 

9. The apparatus of Claim 7 or 9, wherein: 

said rotating means includes a roller for un- 
winding said material from said roll, 
said apparatus further includes a torque sensor 
coupled to said roller for sensing a drag force 
exerted by the stretched label material as it is 
unwound from said roll; and 
said roller is driven at a speed controlled by said 
computer to maintain substantially constant 
torque as measured by said torque sensor so 
that substantially constant label stretch is main- 
tained even for a label material that has some- 
what nonuniform stretch characteristics. 

1 0. A method for computer controlled labelling of an ar- 
ticle (86) using a computer controlled labelling ap- 
paratus (80) having a computer (20), a memory cou- 
pled to said computer, and at least one glue spit gun 
(122) and at least one air gun controlled by said 
computer, by depositing a tactilely distinguishable 
marking on a label (82) for identification of said ar- 
ticle by a visually impaired person comprising the 
steps of: 

storing data in a memory accessible by a com- 
puter controller defining a number of spatial dis- 
tribution of glue droplets (1 36) and a spatial and 
temporal distribution of concentrated air 
streams associated with a particular tactilely 
distinguishable marking; 
providing a piece of material for use as a label; 
applying said piece of material to said article as 
said label; and 
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forming, on a portion of said label applied to 
said article, a tactilely distinguishable marking 
for identifying said article to said visually im- 
paired persons by touch including the steps of: 

5 

(i) simultaneously sputtering a predeter- 
mined plurality of glue droplets (136) from 
said glue spit gun (122) toward said label; 

(ii) while said plurality of glue droplets are 
travelling from said glue spit gun toward 10 
said label, directing at least one concen- 
trated air stream in a predetermined spatial 
and temporal pattern from said computer 
controlled air gun at said sputtered glue 
droplets, said predetermined spatial and is 
temporal pattern being dependent on the 
particular tactileiy distinguishable marking 

to be applied to said label for said article; 
and 

(iii) controlling the timing and spatial distri- 20 
button pattern of said glue sputtering and 

of said concentrated air stream pattern with 
said computer by controlling said glue spit 
gun and said air gun based on said stored 
data in said memory. 25 
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